IR spectra of some N-substituted 2-amino-3-nitro-and 2-amino-4-methyl-5-nitropyridines were measured and interpreted. Assignments and the influence of substituents on vibration of pyridine ring were established.
This paper is a part of our systematic spectroscopic investigations on alkylamino-and alkylnitramino-3-or 5-nitropicolines [1] [2] [3] [4] . It is interesting how the presence of three substituents of different electronic properties influence spectra of studied compounds.
EXPERIMENTAL
Syntheses of the investigated compounds have been described in previous publication [5] . The IR spectra were recorded on a Specord IR-80 (Zeiss, Jena) spectrophotometer as nujol mulls.
RESULTS AND DISCUSSION
Infrared spectra of new synthesized pyridine derivatives 1-15 were obtained: From the spectra of 2-N-substituted derivatives of 2-amino-4-methyl-3(or 5)-nitropyridine there were separated bands corresponding to vibrations of pyridine ring, i.e. stretching vibrations of C-H, C-C, C-N, bending vibrations of C-H in plane (-CH) and bending vibrations of C-H beyond the plane (-CH) and of substituents stretching () and deformation () vibrations of CH 3 group, stretching () asymmetric and symmetric vibrations of NO 2 group, as well as stretching () and deformation () vibrations of NH group.
The data concerning studies of the IR spectra of pyridine [6] , substituted pyridine derivatives [7] [8] [9] [10] [11] as well as trisubstituted benzene derivatives [12, 13] were used for the interpretation of the results (Tables 1-6 ).
In the spectral region of 3090-3010 cm -1 there was distinguished one weak band (with exception of compound 7, In the region of 1610-1370 cm -1 (Table 1 and 2) there were distinguished four bands of different intensities (within the ranges 1610-1590, 1590-1510, 1490-1435 and 1450-1377 cm -1 ), which correspond to stretching vibrations of C-C and C-N in pyridine ring. The first band is the strongest, its position shifting only slightly with change of the substituent. The second band is characterized by variable intensity, from high for compounds 1-4, 7, 11, 14 and 15 to low for the other compounds examined. The position of the band shifts on transition of compound 1 (through 2) to compound 3 (i.e. at growing length of alkyl chain ). The position of the band under discussion also shifted (even markedly) at transition from alkylamine to alkylnitramine derivative (of compounds 1 and 8). The third band of high or medium intensity is positioned similarly for most of the compounds examined; however, even here it gets shifted when passing from alkylamine to corresponding alkylnitramine derivatives of pyridine (compare e.g. compounds 9 and 12). The intensity, and at the same time the frequency of this band is highest for compounds with piperidino, morpholino and phenylamino substituents (compounds 5, 6 and 7, respectively, Table 1 ).
The fourth of the bands under discussion is characterized by high intensity only for compounds 1, 6 and 7 (Table 1) , while for other ones this band has medium or weak intensity. The position of the band shifts with the length of chain or number of alkyl substituents (of compounds from 1 to 4, Table 1 ), as well as (like in the former cases) on transition from alkylamine to corresponding alkylnitramine derivatives of appropriate nitropicoline.
In the spectral region of 1285-937 cm -1 there were distinguished bands corresponding to deformation vibrations of CH groups in and beyond the plane of pyridine ring (Table 3 and (Table 3 and 4) . T a b l e 4 The position of the bands shifts differently with change of substituent in the pyridine ring. The greatest shifts in position are observed on transition from compound 1 to compound 8 (Table 3) . Tables 5 and 6 present the frequencies of vibrations of substituents, i.e. groups CH 3 , NO 2 and NH in the compounds examined. The band corresponding to stretching vibration of CH 3 group lies in the region of 2987-2927 cm -1 and is characterized by medium or weak intensity. Now, the deformation vibrations of that group, with frequency within the interval 1450-1370 cm -1 , are strong ones. The bands related to oscillations of nitro group at the ring lie in following regions: 1560-1540 and 1360-1325 cm -1 (Table 5) for compounds substituted in position 5 or 1560-1530 and 1360-1310 cm -1 (Table 6) for compounds substituted in position 3 with nitro group, as well as for 3,5-dinitroderivatives. The bands of NO 2 groups ( as and  s ) for the first group of compounds (compounds 1-12, Table 5 and 6) are the strongest ones in the spectrum; for other compounds they are of medium intensity.
T a b l e 3 Frequencies of the bending vibrations of CH in () and beyond the plane () in pyridine ring for 2-substituted derivatives of 4-methyl-5-nitropyridine
No Substituent -CH cm -1 -CH cm -1 -CH cm -1 -CH cm -1 -CH cm -1 -CH cm -1 -CH cm -1
Frequencies of the bending vibrations of CH in () and beyond the plane () in pyridine ring for 2-substituted derivatives of 4-methyl-3-nitropyridine
In the regions of 3240-3217 and 3407-3300 cm -1 there lie singlet bands related to stretching vibrations of NH group of appropriate 2-substituted alkyl or phenylamine derivative of and 4-methyl-5(and 3)-nitropyridine (Table 5 and  6 ). The deformation vibrations are strong ones, their frequency lying within the interval 1610-1590 cm -1 (Table 5 and 6 ).
T a b l e 5 Gloss: s -strong, sh -shoulder, m -medium, w -weak, vs -very strong
